D 
0 

m 
w 
m 



IU 

B 
ill 



20 



30 



10 



301 

I 





l/F 




FUEL 
PACK 


PORTION 


POWER 




GENERATION 




MODULE 



. ELECTRIC 
POWER EG 



POWER 
GENERATION 
FUEL FL 



FIG.2A 



20 



30 



FUEL 
PACK 



l/F 

! PORTION 



10 



301 

J 



POWER 
GENERATION 
MODULE 



FIG.2B 



301 



20 



30 



10 



FUEL 
PACK 



l/F 

PORTION : 



POWER 
GENERATION 
MODULE 



FIG.2C 



DEVICE 


2 — 
O 


CONT- 
ROLLER 




LOAD 


Q 

_l 

















r2\ 




CO 

d 



Q 
< 

O 



o 

cc 



K- 

■z. 
o 



(3 
P 
ill 

W 

m 
id 

m 




6 



_.gg 
"-oo 



5 



QUI 



>u_mO 



x 

o 



=T7i> 



V 



N 

o 



V 



-ICC 

mo 

£ 2 



O 
t— 
CM 



V 




FIG.6B 



11D 

J 




FIG.8C 



11E 



151 



153 



152 



P 
D 
Ul 

w 

jg 



LIQUEFIED 
FUEL 



FIG.9A 



p 

(U 

I'-! 

;:, 

[U 



FUEL 
GAS 



151 \lt 



VAPORIZATION 
REACTION 



ENDOTHERM 



11E 



LOW 



153 



FIXED 
TEMPERATURE 



HIGH 152 



LIQUEFIED 
FUEL 



TEMPERATURE 
GRADIENT 



FIG.9B 



Ob y Oa 




FIG.10 



D 

in 
w 

m 
ill 



171a 17 3 




174 



171 



FIG.11A 



-11G 



<^7 



POWER 
GENERATIOIN 
FUEL 




^11G 



□ 
□ 

m 
w 

(0 
IS 




CM 



P 
S 

in 
w 



P 
[U 
Q 




CO 



D 
D 

SH 

w 
ill 



13 

jy 
P 





H 
P 
D 

W 
P 



!!! 
(U 
P 
[U 




Q 




!- 

D 
C 

ill 

Ui 

m 

ifl 

IP 

u 

s 

iU 
0 
(U 




CO 



Q 
□ 

W 
iH 
$5 
in 




p 
D 

in 
is 

w 

P 
B 




Ill 
w 
in 
iO 
IS 
v 

P 

ru 
lu 


















s 








CC 


cc 






LU 


o 


— 1 




X 


CL 
< 






h- 
O 


> 






o 








z 








111 



5 < 
o 

CM 

(3 





m 

o 

CM 



12B 

222 / 




FIG.21B 




FIG.22C FIG.22D 



P 
□ 

in 
u 
m 



12E 



251 — 




FUEL GAS 



FIG.24A 



□ 

III 
a 
in 




FUEL GAS 



TEMPERATURE 
GRADIENT 



FIG.24B 



POWER 
GENERATION 
FUEL 




MG 



FIG.25A 



P8 



POWER 
GENERATION 
FUEL 



FIG.25B 




CD 
CM 

CD 



D 

D 

W 

in 

133 



[U 
p 



( START ) 
S101 X V 

^ SUPPLY POWER 
GENERATION FUEL TO SUB 
POWER SUPPLY PORTION 

S102 x \ 

GENERATE AND OUTPUT 
OPERATING ELECTRIC 
POWER/CONTROLLER 
ELECTRIC POWER BY SUB 

POWER SUPPLY PORTION 





SUPPLY START-UP 
ELECTRIC POWER TO POWER 

GENERATION PORTION/ 
OUTPUT CONTROL PORTION 



GENERATE AND OUTPUT 
LOAD DRIVE ELECTRIC 

POWER BY POWER 
GENERATION PORTION 



ADJUST AMOUNT OF 
POWER GENERATION FUEL 
TO BE SUPPLIED TO POWER 
GENERATION PORTION 



ADJUST LOAD DRIVE 
ELECTRIC POWER 
(FEEDBACK CONTROL) 




SHUT OFF SUPPLY OF 
POWER GENERATION FUEL 
TO POWER GENERATION 
PORTION 



STOP OPERATION OF 
POWER GENERATION 
PORTION 



( END ) 



FIG.27 



p 
p 

w 
111 
•a 

p 
r ■ 
p 
p 
fu 
itt 

P 



Q 



PI 
goo- 



LU 



o 



fe82°82 



UJZz 

Li tec 
ozo 

>OQ- 



00 
CM 

d 

LL 



1§I 

ill 





o 

CM 

(5 



LU 



SI 



■oO 



o 



5 ! 

Q- j 
3UJ 

tt W 
in >- 

r 

Q. 



go- 



PS 

<J— I— 
CCZDC 

woo 
go* 



o 

UJZ Z 

Lit DC 

ozo 



,_ T .._ 



o 

CO 

d 



Pi 



.ess 

=5>g-i- 



-jD-O 

<(/>< 




o 



m 

II 

■oO 



28- 



<|_h- 

ccztr 
ujqO 
goo- 



in 



aw 

111 >" 

I* 

Q. 



WT 



S82o82 



ozo 

>OQ- 



co 



< 




a 
a 
m 

m 

is 



'i 

Q 

ig 




CO 
CO 

d 



UB POWER 
SUPPLY 
PORTION i 




POWER 
ENERATION 
PORTION 


</) 




O 



0 
p 
ill 

w 

c 

o 

H 
IU 
111 
P 

ru 




FIG.34 



■ 

B 

m 
w 

m 




CO 

o 

LL 




9;2 

3 uj 



ill 

ii i Q- 



= </> 



=5^S-i- 



m 

o 



CD 
O 
CM 



LUO 
U_CL 



u 
D 
C 

m 
w 

iP 

M 



1=1,: 

ru 
iu 



a 



^ \ | / ^ 



o 



siii- 

j<og 



10 



2o- 



_l ,- ° 



TERMINAL 
PORTION 



PI 
goo- 



poogoo 



O 

UJZ7 

ozo 



ir > Q. l_ 



Q-OcO 



CQ 



CD 



UJO 
U-D. 



o 

Q 



IS 



I- 

o 



TERMINAL 
PORTION 

— : r 

_! 



ill 



pi 

luqO 



X- 



f oogoo 



o 

UJZz 

□tec 

OZO 
>O0- 



o 



Pi 



i 5 



CD 



-J* 
LUU 
=>< 
U. 0. 



o 

>- 
o 



oOi — 

Sjggcoj L_ 

, ±_ _ TERMINAL 

x ^ PORTION 




o. 



X- 



poogoo 



111 
O 



O 
UIZz 

ozo 

>OQ- 



CD 



I o 

Q- 



lilO 
U-CL 



o 

>' 

Q 



P 

a 
in 

U 
in 



ill 

d 
iu 




3"J 



googoO 



ill 

ill 

1 1 1 D- 

o 



a. co 



9; a: 
O 



CD 
O 



CQ 

o 

CM 



UJO 
U-Q. 



I- 

3 
P 

m 

yj 

SB 



111 
11! 




CO 

d 



\* 

a 
c 
m 
w 
m 
,a 

)i 

P 

w 
p 

[If 




11S 



311 



T 

w 

DO 



313 



312 



FIG.45A 



P 
IU 



311- 



HIGH 



ill 



11S 



LOW I 



313 



TEMPERATURE 
GRADIENT 



312 



FIG.45B 



I* 
p 
p 
in 
w 
pi 
ill 



D 
If* 

;> 

: 

|U 




O 

in 
w 

SI 
63 



(U 
|U 
0 
PJ 



POWER 
GENERATION 
FUEL 



24A 
20 



4 



401 



POWER 
GENERATION 
FUEL 




FIG.48A 



POWER 
GENERATION 
FUEL 



BY-PRODUCT 



24A 
20 



4 



i 401 

\ \ 


23 


403 , 

\ 





POWER 
GENERATION 
FUEL 



BY- 
PRODUCT 




24B 



FIG.48B 



POWER 
GENERATION 
FUEL 



POWER 
GENERATION 
FUEL 




BY-PRODUCT 



403 



4 



BY- 
PRODUCT 



-24B 



23 FIG.48C 



20C 



FL 



30C r 

ALCOHOL (L) 
H 2 0 (L) 



401 



411 



405 



402 



CALCIUM 
CARBONATE 
COLLECTION 

PORTION 



I 



CaCQ 3 



CARBON 
DIOXIDE 
ABSORPTION 
PORTION 



H 2 , CO2 



407 



404 



403 

I 



414 



H 2 



WATER 
COLLECTION 
PORTION 



H 2 Q 



416 

j 



FUEL 
CONTROL 
PORTION 



H 2 0 



ALCOHOL (L) 
H 2 0 (L) 



12 



VAPORI- 
ZATION 
PORTION 



ALCOHOL (G) 
H 2 0 (G) 



VAPOR 
REFORMING 
REACTION 
PORTION 



21 OX 



H 2 , CO2, 

CO (minute amount) 



AQUEOUS 

SHIFT 
REACTION 
PORTION 



21 0Y 



1L 



H 2 , CO2, 

CO (minute amount) 
21 0Z 
O2 



SELECTED 
OXIDATION 
REACTION 
PORTION 



210a 



14b 



FUEL CELL 
PORTION 



1 



Q 2 



~210b 



AIR 
CONTROL 
PORTION 



CO2, H 2 0 



LOAD DRIVEN 
ELECTRIC ) 

power y 



SEPARATION 
PORTION 



H 2 Q 



— 17 



CO2 



V 



FIG.49 




FIG.51 



20D 



FL 



30D m 

ALCOHOL (L) 
H 2 0 (L) 



401 



405 



402 



CALCIUM 
CARBONATE 
COLLECTION 

PORTION 



i 



CaC03 



CARBON 
DIOXIDE 
ABSORPTION 
PORTION 



411 



412 



H 2 , C0 2 



H 2 



414 



WATER 
COLLECTION 
PORTION 



407 



C0 2 



H 2 Q 



415 

j 



416 



10 



FUEL 
CONTROL 
PORTION 



-14a 



H 2 0 



ALCOHOL (L) 
H2O (L) 



VAPORI- 
ZATION 
PORTION 



21 0W 



ALCOHOL (G) 
H2O (G) 



VAPOR 
REFORMING 
REACTION 
PORTION 



21 OX 



H2.C02, 



(minute amount) 
21 0Y 



AQUEOUS 

SHIFT 
REACTION 
PORTION 



,co 2 , 

) (minute amount) 



21 0Z 

„ Q 2 



SELECTED 
OXIDATION 
REACTION 
PORTION 



FUEL CELL 
PORTION 



1 



O2 



~210b 



-210a 



14b 



AIR 
CONTROL 
PORTION 



LOAD DRIVE 
ELECTRIC 
POWER 



CO2, H2O 



H 2 0 



SEPARATION 
PORTION 



FIG.52 



CALCIUM 
CARBONATE 
COLLECTION 

PORTION 



404^ 



IE 



' CARBON 

DIOXIDE < 
ABSORPTION 
PORTION 



j}Ca(OH) 2 

WATER t 
^ABSORPTION 
PORTION 



WATER 
COLLECTION 
PORTION 



ALCOHOL (L) 
H 2 0 (L) 



412 

H 2 ,CQ 2 I 



416 



FUEL 
CONTROL 
PORTION 



ALCOHOL (L) 
H2O (L) 



VAPORI- 
ZATION 
PORTION 



ALCOHOL (G) 
H 2 0 (G) 



VAPOR 
REFORMING 
REACTION 
PORTION 



H 2 , CO2, 

CO (minute amount) 



21 OY 

ic-— 



AQUEOUS 

SHIFT 
REACTION 
PORTION 



H2, CO2, 

CO (minute amount) 



SELECTED 
OXIDATION 
REACTION 
PORTION 



21 OZ 

„ O2 



AIR 
CONTROL 
PORTION 



K 



LOAD DRIVEN 
ELECTRIC ) 
POWER J 



FIG.53 




FIG.55 



□ 
Q 

m 
w 
in 

la 

D 

iii 

D 
IU 



FL 



405 4 ° 1 <02 

— i L_ 



CALCIUM 
CARBONATE 
COLLECTION 

PORTION 



I 



CaC03 



CARBON 
DIOXIDE 
ABSORPTION 
PORTION 



30P 



ALCOHOL (L) 
H 2 0 (L) 



411 



H 2 , C0 2 

H2O (minute amount) 
CO (minute amount) 



412 

H 2 

H2O (minute amount) 
CO (minute amount) 



414 



WATER 
COLLECTION 
PORTION 



407 403 



CO2 



415 



H 2 Q 



416 



10 



FUEL 
CONTROL 
PORTION 



14a 



H 2 0 



ALCOHOL (L) „ 0 
H 2 Q(L) 12 



VAPORI- 
ZATION 
PORTION 



21 OW 



ALCOHOL (G) 
H 2 0 (G) 



3Z 



VAPOR 
REFORMING 
REACTION 
PORTION 



21 OX 



AQUEOUS 

SHIFT 
REACTION 
PORTION C : 



21 OY 



1L 



H 2 , 

CO2 (minute amount) 
CO (minute amount) 
21 OZ 



SELECTED 
OXIDATION 
REACTION 
PORTION 



H 2 , 

^jrCQ2 (minute amount) 



FUEL CELL , 0 . ft . 
PORTION 21 Ob 



I 



-210a 



14b 



o 2 



AIR 
CONTROL 
PORTION 



co 2 , H2O 



LOAD DRIVEN 
3£>( ELECTRIC ) 
POWER J 



SEPARATION 
PORTION 



— 17 



! C0 2 



FIG.56 



ALCOHOL (L) 
H 2 0 (L) 



FUEL 
CONTROL 
PORTION 



CALCIUM 
CARBONATE 
COLLECTION 

PORTION 



ALCOHOL (L) 
H 2 0(L) 



404^ 



H 2 ,C0 2 

CO (minute amount) 



; CARBON 
DIOXIDE 
ABSORPTION 
PORTION 



VAPORI- 
ZATION 
PORTION 



ALCOHOL (G) 
H2O (G) 



VAPOR 
REFORMING 
REACTION 
PORTION 



21 0X~V 




FIG.57 



ALCOHOL (L) 
HzO (L) 



402 

I 



CALCIUM 
CARBONATE 
COLLECTION 

PORTION 



404A 



FIRST 
CARBON 
DIOXIDE 
ABSORPTION 
PORTION 



404B 



SECOND 
CARBON 
DIOXIDE 
=!> ABSORPTION 
PORTION 



421 



CO (minute amount) 

422 

H2,H 2 0 ^ j 



CO (minute amount) 

423 

HaCOaftO > 



404C 



THIRD 
CARBON 
DIOXIDE 
ABSORPTION 
PORTION 



Ca(0H) 2 



CO (minute amount) 

u u _ 424 
H 2 ,H 2 0 j 



WATER 
ABSORPTION 
PORTION 



WATER 
COLLECTION 
PORTION 



CO (minute amount) 
H2,C02,H 2 0 



425 
414 



FUEL 
CONTROL 
PORTION 



ALCOHOL (L) 
H2O (L) 



VAPORI- 
ZATION 
PORTION 



1£ 



ALCOHOL (G) 
H 2 0 (G) 



VAPOR 
REFORMING 
REACTION 
PORTION 



AQUEOUS 

SHIFT 
REACTION 
PORTION 



SELECTED 
OXIDATION 
REACTION 
PORTION 



AIR 
CONTROL 
PORTION 



<LOAD DRIVEN 
ELECTRIC J 
POWER J 



FIG.58 



p 
P 
ill 
UJ 

m 
,1:1 

IB 



fLI 
N 




o 



o 

DC 
I— 

o 



TERMINAL 
PORTION 



hO< 

<irS2 



£-2 

3lU - 

o 



_I_ 



Q — I _ . — - 

?go|gg 



O 
UJZ Z 

Li toe 
ozo 

>OQ- 



Sill 

Q.Z? 
ii i D- 



O 

CO 

(5 



ILIO 
U-CL 



i' 



o 



I 



TERMINAL 
PORTION 



Pi 



a. I 

3UJ 1 .-- 

WH ( 
ffiW Li. 



tr2-« 
■"iIJco 

Q 




sogtog 

hOOqOO 



CM 
CO 

(3 



PI 



wo 



U-QL 



o 

r 



z — 
o 



80 



o 



DC 
IU 

V 



8' 



o 



g 

s 

DClli 
LU-J 
ZD 
LUQ 
(SO 
CCS 
LU 

I 



IT 



0C<DC 
ujOu. 

LL 

V 



A 

DC 
LU 

ecu. 
°o 
§E 

_JUJ 

-I 

LU 

v 



OCzCC 
0-oQ. 



IS" 



□_ 



Ogu. 

LU 
O 



r 



P CO 
o CD 

Id 



ill 

woo- 



2 111 



382 



si-* 



UJO 

£2 



( START ) 

S101 x V 

SUPPLY POWER 
GENERATION FUEL TO SUB 
POWER SUPPLY PORTION 

S102 x I 

GENERATE AND OUTPUT 
OPERATING ELECTRIC 
POWER/CONTROLLER 
ELECTRIC POWER BY SUB 
POWER SUPPLY PORTION 





SUPPLY START-UP 
ELECTRIC POWER TO POWER 

GENERATION PORTION/ 
OUTPUT CONTROL PORTION 



GENERATE AND OUTPUT 
LOAD DRIVE ELECTRIC 

POWER BY POWER 
GENERATION PORTION 



DETECT RESIDUAL 
QUANTITY OF POWER 
GENERATION FUEL 



ADJUST AMOUNT OF 
POWER GENERATION FUEL 
TO BE SUPPLIED TO POWER 
GENERATION PORTION 



SHUT OFF SUPPLY OF 
POWER GENERATION FUEL 
TO POWER GENERATION 
PORTION 



STOP OPERATION OF 
POWER GENERATION 
PORTION 



( END ) 



FIG.64 



-DC 
0 IU 



V 



si 

P 
Is 



< 

QCUJ 
UIJ 
ZD 
LUQ 
(SO 
CC2 
UJ 

O 
Q. 



UJQO 



"■oil 



V 



22 ^ 



UJ 
LU> 

>o 

DCQ. 

Q o 
QE 
<j- 

Oo 
J hi 
-I 

UJ 

V 



ill 

OuiSE 

UjD- 

(3 



Q — l 2 
hOp 

moo- 



nOO 

~7T 



It 



<_l 

OD 

Z>0 

o 

(/) 

UJ 
DC 



UJZJ 
Ou. 
QC 
UJ 

o 

Ol 



a 
□ 

in 

W 
01 

^a 

m 




□ 
p 

in 
w 

in 

ft 
pa 



(U 




r2> 

LU 
DC Q. 

- Q o 

ss 

_IUJ 

-I 

UJ 

v 




3 © "\ 



TERMINAL 
PORTION 



gag 



oo * 



X- 



5 



5<2 
or co 

CC Q. 



ozo 

>OQ- 



Sec 
ococ 



ill 



»|§>g 



S2 s 



©- 

CM 



LJJO 
U-Q_ 



>:ouj 
s!°E> 



53 51 



51a 



24B 
-51b 



51c^ 

FIG.75A 



53 51 



51 53 



51 



w < 



FIG.75B FIG.75C FIG.75D 

52 



10 52h 



el(+)~i: 



s f n SP1 ( 



-EL(-) 



52e 



FIG.75E 

EL(+) 10 52e 




EL(-) 



52a 52c 52b 

FIG.75F FIG.75G FIG.75H 



FIG.77A 



61a 61b 

FIG.77B 



FIG.77C 



EL(+)~[ j 



1 P SP2 j 











— EL(-) 



FIG.77D 

EL(+) 10 SP2 



D Ci 



EL(-) 



62a 62c 62d 62b 

FIG.77E FIG.77F FIG.77G 





61 




FIG.78B 




FIG.79A FIG.79B FIG.79C 




FIG.79D FIG.79E FIG.79F 



72a 10 72c 

FIG.80A 




FIG.80B FIG.80C 



81 



83 




81a 



81 83 81b 81 



i K i 




83 



-81c 



FIG.81A FIG.81B FIG.81C 

5P4 82 



82a 



82 

SP4 82d ( 



10X 



82b 



-82d 



FIG.81D 



1 P ELx 



82a 



SP4 82b 



EL(+) EL(-) 

FIG.81E 



EL(+) 82c 
EL(-) 

FIG.81F 




FIG.83 



203a 203c 203b 




FIG.84 




FIG.85 



